SUMMARY The inhibitory effects of acute pain produced by the Lasegue's manoeuvre on the lower limb nociceptive flexion reflexes induced by electrical sural nerve stimulation were explored in patients complaining of sciatica as a result of an identified unilateral disc protrusion. Lassegue's manoeuvre on the affected side produced a typical radicular pain and resulted in a powerful depression of nociceptive reflexes elicited either in the normal or in the affected lower limb. Simultaneously, patients reported relief of the electrically-induced pain. In contrast, painless Lasegue's manoeuvre on the normal side had no effect on these parameters.
The "pain inhibits pain" or counter-irritation phenomenon has been known for centuries and many popular methods of medicine included its therapeutic application for pain relief.' However, since this phenomenon has not given rise to many clinical investigations involving humans' experimental pain,6-o0 very little is known of its possible mechanisms. From animal studies, it has been proposed that inhibitory mechanisms occurring at the spinal level could be responsible for such counter-irritation phenomena."1 In support of this hypothesis, we have observed that heterotopic nociceptive stimuli produced by experimental pain (heat, cold, noxious pinch) reduced lower limb nociceptive reflexes and associated pain sensations in normal humans.'2 We now investigate whether similar findings are seen in patients complaining of acute or chronic pains.
The aim of the present work, carried out on patients with sciatica was to investigate the possible depressive effects of an acute neurological pain (Lasegue's sign) on lower limb nociceptive flexion reflexes to sural nerve stimulation. This procedure was chosen because these flexion reflexes were previously shown to be closely related to pain sensation,'2 -'4 and because the Lasegue's sign (pain and limitation of movement during elevation of the leg when the knee is extended) is a useful test of this condition. The results demonstrated that pain induced by the Lasegue's manoeuvre resulted in depression of nociceptive reflexes elicited either in the normal or in the painful leg.
Patients and methods
The experiments were performed on eight inpatients with sciatica recently admitted for acute sciatica (see details in table). After being carefully briefed of the aim and procedure of this study, they gave their informed consent, according to the principles of the Helsinki declaration. All patients showed typical clinical features of a unilateral disc protrusion, confirmed by the myelography. They were selected on the basis that when lying in a resting position, they did not complain of spontaneous pain but all described a typical unilateral sciatica provoked by Lasegue's manoeuvre. The latter, also called the straight leg raising test, was performed as follows: with the patient in a supine position, the leg was slowly and passively elevated, keeping the knee fully extended. Normally, the leg can be elevated to 900 without too much discomfort. Pain, particularly of the electric type that radiates into the feet, the back, or to the opposite side, indicates non-specific irritation of the sciatic nerve During the experimental sessions, the patients were lying in bed, in a painless position, ensuring a state of good muscular relaxation. The details of the method for stimulating the sural nerve and recording reflex activity from a knee flexor muscle have been described previously.'2 13 In brief, the sural nerve was stimulated at a rate of 0 25 Hz behind the lateral malleolus through a pair of surface electrodes (2 cm apart) on the degreased skin. The electrical stimulus consisted of a volley of 6 rectangular pulses (1 ms duration each) delivered over 20 ms. Reflex responses were recorded from the ipsilateral biceps femoris muscle, using a pair of surface electrodes on the degreased skin overlying the muscle. These reflex responses were full-wave integrated (time window 100 ms, 80 ms after the stimulus onset).
The intensity of stimulation was varied randomly in order to determine the reflex threshold Tr). This latter was chosen for an intensity eliciting a probability of 80-90% of liminal responses. Thus, the stimulus intensity was adjusted at 1-2 Tr and was kept constant at this level throughout each session lasting 50 minutes. This method was considered reliable since no clear sign of cumulative facilitatory or inhibitory effect to successive stimulations on the reflex activity was observed in previous studies using a similar procedure.'4 Under these conditions, the general experimental procedure consisted in the study of the nociceptive reflex activity from both normal and painful sides during the four following situations: (1) Lasegue's manoeuvre on the painful side, performed at the angle level giving rise to the Lasegue sign; (2) Lasegue's manoeuvre on the normal side (same angle level as in (1) . Since these manoeuvres required a passive mobilisation of the lower limb by the experimenter the control sequences (one before and one after (1) and (2) revealed by the paired t test (t = 0-260; N = 8; NS). Thus, the stimulation used for this study, eliciting a supraliminal nociceptive reflex (1 2 Tr) was very similar for both legs and for all subjects in a limited 10-8 + 1 44 mA range. This kind of stimulation was described as a painful but tolerable sensation of needle prick surrounding the stimulating electrodes and projecting into the sural nerve receptive field. Furthermore, since the stimulation rate was sufficiently low, patients did not report any clearcut change in the quality and intensity of their sensations to successive stimulations along each session. In these conditions, as shown in fig 1 B for one subject and fig 2 B for pooled data, Lasegue's manoeuvre performed on the painful side resulted in d large reduction of the nociceptive reflex either elicited on the normal side (80% depression) or on the painful side (74% depression) respectively. Interestingly, during this situation, all subjects reported a significant relief of the electrically-induced pain which was described as masked by the sciatica pain provoked by the Lasegue's manoeuvre.
In contrast, as shown in fig I C for one subject and fig 2 A for pooled data, a painless Lasegue's manoeuvre performed on the normal side produced a slight facilitatory effect on the nociceptive reflex elicited on the painful side (+ 17%) and a slight inhibitory effect (-17%) on the normal side evoked reflexes. A table of significance in the variations of the nociceptive reflex between all situations is shown in fig 3. 
Discussion
The present study performed in patients with sciatica demonstrates that an acute neurological pain (dorsal root compression) triggered by the Lasegue's manoeuvre on the affected side can result in a profound depression of nociceptive reflexes to sural nerve stimulation elicited either on normal or on affected side. This effect was associated with a relief of the electrically induced-pain. These results confirm previous reports which have shown that the experimental pain thresholds can be increased by a conditioning painful stimulus applied to other areas of the body.679 Furthermore, our present data are also in agreement with one of our earlier reports12 which have shown that various modalities of experimentally-induced pains (heat, cold, pressure) applied to heterotopic body areas can depress simultaneously the nociceptive flexion reflex activity and the pain sensation to sural nerve stimulation. All these observations are probably relevant to counterirritation phenomena, as defined as the paradoxical pain relieving effect of pain elicited from other regions of the body.1I 16 17 Thus they provide experimental Willer, Barranquero, Kahn, Salliere support for the use of intense cold for the treatment of clinical pain18 19 such as ice massage of the hand for the relief of dental pain. 5 As in our previous study,12 the observations reported here seem relevant to the mechanism described by Le Bars et al,1620 called "diffuse noxious inhibitory controls" (DNIC) described in the rat. These controls affect dorsal horn convergent neurons and some of the following points appear common with the inhibition of the nociceptive reflexes described above: (1) the responses of convergent neurons to electrical stimulation of their receptive field can be inhibited by noxious stimuli distant from the excitatory receptive field, (2) To be fully effective, the conditioning stimulus requires a temporal summation much greater (as was the 3-4 minutes Lasegue's manoeuvre duration) than the duration of the conditioned stimulus (20 ms duration to sural nerve) (3) Similarly, the amount of nociceptive conditioning messages must be much greater than that of the conditioned afferent volley. That was probably the case in the present work since dorsal root compression produced by the Lasegue manoeuvre produced 4-5 minutes intense pain described as burning, aching, stabbing pain resulting from the activation of a large amount of C and AS fibres involved in pain transmission. In contrast, the intensity of sural nerve stimulation used here produced a short-lasting pricking pain which disappeared during the stimulation intervals. Previous studies21 22 have shown that this kind of stimulation activates predominantly the myelinated fibres (Aa,B and A6) of the peripheral nerves, (4) Finally, DNIC have also been shown to affect the polysynaptic reflex discharge evoked in the common peroneal nerve to sural nerve stimulation in the rat.23 This last observation, very similar to our data, indicates the ability of DNIC to modulate also nociceptive information transmitted through nociceptive reflex pathways. Thus, these parallels lead us to suggest that the inhibitory effects observed here in man and DNIC in the rat share common mechanisms. Since DNIC have been shown to be mediated via an ascendingdescending spino-bulbo-spinal complex loop,11 it would be crucial to know whether or not nociceptive conditioning stimulations are still able to depress the nociceptive reflexes in patients with identified brainstem or spinal lesions.
